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Uinvcnrinn a trail u u» medicament a ba*c de 
composition** eon tenant ties subMnnccr* sensible? 
w l'oxydatioa ct cc prc*ftcntant par exemple miur la 
forme dc pcrlcs. 

En particular, fc medicament c^t prepare* 2 
portir d'ime Emulsion d*une *ubstancc srn.-iblr 
u l'oxydntion dans iVnu, c#?ttP *muWoj» f*T fcrmtfc 
en eouttelettes rt les jrouttelette* sont infroduiten 
d*ms unc hujlr rrg/udc pour former des pcrles 
de. gelatine dans lesquellcf; est coafenue !a substance 
sensible A Foxydation. 

Pour obtcnir tes peHc* con tenant dr* substances 
sensible* u Foxydation, le proc£-d£ comprend Irs 
phases suivantcs : 

1° Formation dVnc OmoUion aqucusc contcnant, 
dispersees dan* rife, unc substance sensible a 
Foxydation et dp la gelatine; 

2° Formation dc gouttelettes srpareejt de cette 
£ciuUion cntieremen* au -dc&sus dc la s v r face 
d*une. huile Yt-?/*tn\r; 

3° PossibiUrt- pour ces gouuek-ttes dc- lumber a 
trovers une atmosphere inerte dnn« cert** boilc 
v£g£talc qui est. maintenuc a unc tempi* rat wrc 
comprise entre environ IS ct environ 25 °C; 

4 n Rcfroidisscment dc Thuile v^p/tole enn tenant 
les gouttclcttc? a unc temperature comprise cm re 
environ 0 et environ 15 °C; 

5° Doshydrntntion dc* perles de palatine fornixes 
par lc proceW*. 

Parnii les substances scTisibies a Toxydation qui 
pen vent Otrc utifisees pour la mise cn w.mvrc dc 
i'invention, lc* maticrcs tiposohibies, ayant unc 
activity vitanuntque et les carotcnoldcs snnl prc- 
feres. L'exprcRsion • matiere Uposoluble ayanl- 
activity vitaminiquc * cornprrnd unc huiie contcnant 
des vitarnincs, dm provilamincs, et df.s viuunine* 
puree ou ?cn«ibl**men? pure?, A la foi* dc? Wtamine? 
naturclles et aynthi;tique» ? ou deR d^riW-s chimiqvirs 
de ces matieres, des maticrcs brutcfl contrnnnt ctp 
substances ci t\r? mi'Ltngc? de eellcs-ci. L'invcntion 
n'appliquc en particulier a la prtpamtion de puudw 
s'ecoubnt librrmrnt et contcnant des malierfs ayanl 
une activity en vita mine A f plus parti^uli^rrment 



fr palmitate de vi famine y\, mai<; il y a lieu dc 
comprendre que Finveiuiun enpiobr rpnlcmcnt la 
pn'-piirofivn. dc pcric* contcnant toute matiere 
iipovtlublv ayant ww aclivitc vitanunique, par 
cxemplc left vitamincP D, E, K f lc carotene et des 
mati'lTCf- ar.alo^unr. ou des fr*/-!;***.*?;-?* Jtj Cc*? mafivrc?* 
U-r.^quVJlc? i^ont j.»r^pcr^es •ifivant vn precede. 
qui va Ctrc deceit. L'invcntion a trait e^alement ii 
flep perleR ayant la composition decrite ci-aprcs. 

La gi'latine utiliwte dans le proceed suivant 
l'invention est de pK-ferencc I« gelatine connuc sou* 
lc nom de palatine du typo A La gelatine du 
type A est une gelatine prepnnT-c a panir de pcaux 
d'aniniaux ct/ou d T os qui ont subi un traitemcnt 
prealahlc i I'acidc nvant 1'cXtraction de la gelatine 
a fcau chaude. La pf. latino du type A present c 
un point i«*o-61extrique correKpondaut a un pH 
dVnviron 7.0 a enriron 8,3- .11 .sVftt ^gaiemcnt 
avcrc coronw e.xpAlient d'utiUfier woe g*Maliur 
(iu type A a bloom eleve, cVsr-a-dir<; unc gOlalinc 
ayant une force romprise cnin;- environ 100 ct 
300 bloom., de prvivtrncc entrr environ 200 rt 
300 bloom. 

En outre, il sVst avr>« expedient d'utiliw un 
puctc pour la formation de IVrmulsiori, du pn:fe- 
rence un sucre invert! en totalite, par cxemple uu 
mtilange. dVnviron SO % dc d- fructose, et 50 % 
dc d-glucose. 

f.VrnuJsion conticnt dc preference, cn addition, 
un auli-oxydant hydrosolublc acceptable phar- 
maceiitiqucmeoT. trT. un anti-ox ydunt liposolubic 
acceptable pharmaceutiquement. l/anti-u.vydant hy- 
drosolubie est, de preference, du nn:ta*bi?ulfite 
de 5odium, bien que Ton puisne utilizer d'aulrcs 
aati-oxydants, tcls que lc bisulfite de sodium, Ie 
sulfuxalutr dc formaldehyde d« sodium, Tacidc 
(i.siryrbiquc, l/acidc isoaflcorbiqite, etc. 

Is* anti-oxydntU* 1ipo^olubk*< svnt, dc facon 
rtppruprhV, un ou pluweurs drs produir* suivant? : 
l^tvdroxy-anUole buiyteV (2.6-di-t-butyl«4-mrlhoxy- 
plirnol) t rhydroxy-toiuetie butylr (2,6m li-t- but y 1-4- 
m«;tliyIpheool), dc^ tueoplnrroU mt-langert, le galUtte 
de pmjiylr et li.-n prod u its analogue?^ cn donnaut 
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fa pr&ffxcnvc it rhydn>xy-£tni.«f>lc butyk** ct/nu 
u rhydroxy-iviuene butyle. 

Lei? pourccntage* indiques dm* le mr moire *vnt 
drs pourcentogep r.n poidf. 

f^cs qunntih'^ des ingredients ei.de**us utilise* 
pour former lV;rFiul«!on ne sont pas del* rrninantrs, 
bi'Ti que IVn eittploir »:n penrral dYnvirtm 10 i 40 "„ 
d r ur*c ^ubstanee £rn«ibip ft I'oxyJwtion, d envi- 
ron. 10 % a environ 60 % rlr* gelatine du type A, 
d 'environ 10 % u environ 30 % do Mien: inverti 
rn Totaling dVnviron 0,5 it environ '\ % '^ llTl rtnti " 
oxvdant soluble- dnrif* [Van et d environ 1 % A 
environ C> % *l*un anti-oxydani soluble dans 
i'huiic. La quantitf dc substance h artiritv vita- 
rrdniquc utiiWte depend dc Lt composition. dcw6;. 
Ln ifuznl'dt dr la PubMaflCC n net i vile *:n vitamin c A 
normalemcnt uti Us/r- est sulfinmt* pruduirc 
de« pedes enntenant dVnviron 2(K) QUO a environ 
650 000 I. U. par gramme; dp preference dVnviron 
500 000 u environ 600 000 I. U. par gramme, en sc 
ba*ant f»ur ic poids total dc? per)**:*. 

La qunntite dVnu utilifeo pour la formation 
do IVmulpion doit ctrc sunvante pour produirc ""e 
emulsion nyant unc viscosite comprise entrc c«vinm 
240 ct 340 cps. En general, on utilise entrc environ 
40 % et environ 75 % riVau rn se ba>ant sur lc 
poids total dc I emulsion. 

Us dimension* des poxticuicK d'huile 'dbpvrs«V* 
dans 17-fnufefon Font, dc facort ;*ppropr:r>, maime- 
nurs entrc environ 0,5 pt environ 10 micron? avec 
dVcea*5o7mei]pR exceptions. 

La preparation de IV-inulfiion. nontenant 1* subs- 
tance sensible jt Foxydation pent etre r fleet ucc 
par des procedes connus. Ci-apres, est indique 
un cxempic d'un proeedc qui **cst »verf comrar 
donnrmt satisfaction : la gelatine est dispute dan* 
lV.iu avee cbauflngc modere. et U substance seu- 
-iblc a loxydation est alwr* dispersi* ou eirmlsiltrv 
dans la solution dp palatine. Lc sucre, aussi bicn que 
I mi* adjuvants, ppuvr.nt fire introduits d;m.s lc 
melange *>it avant, soil uprrs raddUi»»n dr la 
substance sensible n Toxydotion. mrfanftc c>( 
apite ju*i.iu7t Tobii-nuon d T unu dUpi-r?ion unifonnc 
cr. *ii npceps-aire, en fairftnl pnwz lc ntcL'tugv -i 
travels ua homogrnAiFeur. 

Des ;rtgrr^lient.< .iddirionm;!. 4 * /imiprrnant d^ 
i*mulsi&mt5 tcl? txuv ia U'^ithinc, <lv* ililuautSt *i 
ilrs solubiHrttiits U ur ^'builc dc *«V:imr. I'huilf 
dVrachidc, rimUv dc graine dc t:i>lurt el iles Uuilrs 
;*n:dngups f dps agenta imparlisvttiu uue odcur, des 
t«.»!f)ranis et dVutrea adjuvants uiUL<rs couven- 
tionncHcrnrnt dans des prc>»arj lions pharmaceu- 
liquet peuvrnt facultalivxmnit Crrr ine»rporcs 
dons 17-muision Ruivont 1* in vent ion. 

L'liuilc Vrgiiale ntiliw'*e ptFur ^;iisir lr5 goutk- 
iettcs dc Tt-muision est dr. preference d«* rUuilc dc 
rin'n, bicn que d'aurrps huitcs v^'t^lc^. U-IIe* que 
i"iuulc de pnunc At ntiin. rimile dr .suja *mi I'huile 
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3* pc^nr, pui.npcnfeirc uitlfcee*, bicn*(fUc cefleVci 
nc 5oicnt pa* rtUAin dc»;inibic« que 1'huilr dp. ricin. 

I /in trod union de gouttclettcs dc lY-muiaion 
COUtcnont dc la vitamine dan« I'huilf; vt^^talc cut 
r fleet uee rn irjmHant I'^mubion d*unc buw: mobile 
i>u fixe Hi»r unc cpuchc fixe i-rhuile vcg/tialc a des 
inU-rvalles cs|ta' »;v; ».le faeon qut? Ick gouticlcttes 
nc se rciini^cnt pas. Suivnnt un« variant*., l'huiie 
vcgtrlalc est presentee tou? la TrFrmrr d'unc cwuebe 
mobile, e-Vst-a-dirc est ngifi-c sous unc busc fixe 
rtr^lrt: puur pcrmcttrc »ux ^oiittclettcs dc tonibfjr 
A un. rylhmr tr\ qur lrz goac:pl#»tt#?s ne sr r^unisscnt 
pas ensemble, dans i'huilc Yegclalc. L*buile vegctale 
doit t?tre rriFiintcnuc ii un> temperature comprise 
cut re environ 15° et 25 °C t dr preference cntrc 18 Q 
& environ 22 tf C, danr- lc bul d'obteuir des spares 
¥ynictnuues d'nn diamctre scnsiblcmcnt constant 
qui ni* se rompent pas pendant I'agitation. Lc prv- 
ecd^ particulier pour inrroiluire les gouttelettcft 
de I'cmul^ivn dans Thudc vegetalp nVsl pa<» deter- 
minant, a IVxeepiion du Fait qu'il est ncecssairc pour 
Tinvcntion que lc? gouttcleltcs soicnt formers dans 
i'air ou dan^ unc autre atmosphere sensiblempnt 
inerte avant de penctrer dan^ i'huilc vegctiue. 

L'huilc vi'j^etoie contpnnnt lea perlcs est ensuite 
rcfroiilic a une temperature comprise entrc environ 
0 V ct environ 15 de preference a environ 5 °C, 
priuluul unc piriodc comprise entrc environ cinq 
minutes et environ seize bctrcs pour completer la 
pclificatutn. 

I.ornqur Icp perlcs ou granules ont et6 gclificu 
pur refroidisM.*meiit, ils pcuvent ctrc cxtraits de 
Vhuilc min6ralc ou vtgetalc, dans laquplle ib suat 
«m suspension, par filtration, centrifugation ou par 
d'autrcs mo yens appropric?. L'huik* rfsiduelle 
pt ut ctrc cxtrailc par lavage dc la surface dvf gra- 
nules uvt?e un solvant appropric, dc prr-f6rencp un 
ttkanot infericur, tel que I etiiunoU t'alcool isopropy- 
lique, lc butanol, etc. l.'X petites perlcs pcuvent 
;dors ctre sccbccs d«ns unc atmosphere a humidicc 
nmwfwWvmrAt basse. Los perlcs oblcnups par cc 
pn.M-.vvle wut css< uticUemcnt «ech«* rt debarnt«.?ee« 
d*l»uHe. 11 est desirable que cp precede de sc-cbw 
st/rt, au mums partiellempnt, effect ue t«tt moyen 
dc liquides appreprivi* ii cxtrftctton dVau, tcls que 
lc- ideano]^. inferieurs, inais*Hrit conduit i un rythmp 
trl qu'auewHe- tension nr ^ubsi-itc duiis les pcrle?. 
Ces liquides out egafciuciit unc Trndance k durcir 
lcr. pcrles et peuvrnt elrc ajoutcs a la suspension 
.lUiuile refroidic des perles pour Favons.;r la * f»Xa- 
tiuri » des pedes ct egalemrnt pour favoriser leur 
fill ration. 

Si trs pedes sum set:hccs trop rapidement, ctU-e 
ont unc leudame a devr nir duicics et souvcut un 
craquemrnt cl uue fragmentation vont rc produire. 
Un bonirnr dr fait peut aiieiiicni determiner un 
rytbmr appropric de sccbagc. tel que lc pro/luit 
lini p resen te ime bonne reliance mcvaiuquc. Cvei 
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c*t particulit'rrrnent important lomquc dr prandcf* ] 
qunntites du produit flont dc5*tince& A elrc expedite* J 
ou stock6cs. Un irrjttrmrnt ct unc predion ?or,t , 
gusceptiblcB dabruurr ct d*&:raAcr ie* pa-riculef* 
et par «uitc « abtmer 1<* constituent* de vilanuRT. 
Une caractfristique de !m venison rMfa dan* lr. 
fAil que ies prrlrn cotilfiumt les compost <k vita- 
min* dispcr~'< dens cw perlc* prevalent une 
ample rrsi«tan« ■** rnecanique, en deptt b" r haul 
contra u en vi timing. 

Lc* perlc* preparer* par le proeede 5iiiviuU I in- 
vention aftVctrnl unc forme presquc enticrciuvni 
Rphr.roldc aver dc? dimensions tout-A-fnit. uniforms 
correspondent A unc ouvcrturc dc ramir ayfmt 
d'environ 8 a environ 40 msillcs par cm. ct gcncrolc- 
ment d'environ 16 A environ 32 maiiicf* par era. 
Lc« pcrlc* form*™ a partir drs gouttclcff.es dc 
iV-muUion ont appro* inintivrmrnt ie.« m«mr> dimm- 
^ions dc partirulc* que les gnuttclctte*, btcn que 
quclquc reduction puWse re produirc. f.^r. perles, 
sont particuliiTrmrnt r^si?tan!cs A un eerier n«.nt 
ct sent loui-Wai: stahfe* Lor? de kur Ftncka.j;e. 

li e*t ordi«aircm?nt desirable dp mcttrr en cruvre 
i'lnvcntion p«?ut utilizer si possible de* *ub~tanccs 
ayanl une vJdeur au moins sur Ic plan pharmaueu- 

tiquc, . 

Excmplr I. — 25,1 kg d'unc grbime du type A 
(pjaiflR corrc-pondant A une ouvcrturc dc ). * 
8 rnaille* par cm; 300 bloom) P ont ajouH;* rapide- 
ment tout en agitnnt, A 58.5 litre? d'eau dirtiUw 
rnaintcnue A imr temperature do 40 '>C. L^trmpr. 
raturc du melange <*t clcvtic rapidVmeiit a "I. 
Ct cat matntrnuc a Cf tic valour jusqu'au moment on 
la solution c*r. compicVi % . 

Ensuite, un. melange de 11.75 kg dr suw invcrti 
totalcment cf de 6,45 k* d'eau dirtiUtv, chan*.- 
cntre 55 ct 60 "C, est ajoulv d la solution cU me- 
kng£c A unc v3l(?««f t-Icvfc pendant environ dix 
minutes. I -a solution dc pMints «*t agitcc rt uu 
melange d'un unti-oxydani contcmuit de la viiammr 
\ cl prepare cn mt-IanKf ant ensemble K) r 65 kj; »lr 
palmitatc dc viraminc A, 1,5 kg d'hydro.M- toluene 
butylA et 0,r. kg d'bvdroxy-amsolc butyKv a urn- 
temperature d'envirort 00 rt C f est ojoulr A la solution 
tout en melingcant. Un melange dc 2 kg dc meta- 
bisulfite de podium et de 5 f 0 litres dVau dbltH. e 
CFt ensuite ajoute. La viscofiiti; dc IVnuiIfion e*t 
cuftuite ajitRt/T a 290 cps i 20 en ajoutaot dv IVju 
UUtilitT ct en mc^urant la vivcosite uv.y un vi-ro- 
metre. LVmulsion est cn^uite anpiriV a la iwtnptt 
a travcw uivr trt<- de gLcleuc a ruvimn 12 em ati* 
dc^u* d** la surface dc 210 litres d'huiLc de runn, 
qui conlient 0.2% d'hydroxy-toluene butyle^et 
frt maintenuc A imr temperatur R de 21 "C ± 2^.. 
Lor^que lVprrntlon de pulverisation a etc complclce 
pour foriur r une pate de perlc* dans Thuiic de riein, 
la temperature dc la pAte est abfti^we A 10 °C rl est 
rna'mtenue ;i ivttc temperature pendant environ 




t ,- i(i *«jpf"ct" 300 nire.A d'aicooi einyixqw 
ajoutes awn pcrl** fi ccnlrifM^*^. L'nlr.ool est enfluitc 
cxtrnit par ccntrifugntion ct left pcrle.* >^ont p6:be.e« 
pendant unc hcurc A la tcmperamrc ambiantc, puis 
A 35 "C jupqu*A scebnpr. 

Excm-plv. 2, ■ Lr prwc£dc- dc Trxrmplc 1 est 
rt:p«;t«' A I'excepli'm du fait que dr IVi-rnte de 
vitarnine A e?t ulili^-et que lf;« perlc? soul deshydra- 
tri-R et lavec* » Va\corf i(?opropyliquc. 

Excmplc 3. -I-:? procedt' de Tcxc/upl^ 1 est 
rep/W A i'excepkion du Fail que dc b vitatninc E 
est utiiis.:e el que Thuiie v^,vde r-.« dc J'btiile 
dc .^rn- A b place d'huile dc rie.in. 

ExcrapU 4. - 0,3 p d'bydrtviy-nniwlc butylce 
rl 3,0 g d T Kydroxy -kdu&w butyle sunt dift<*ous 
dans* 20 z d'huitc "dr. coprali A 150 "C. En«uite. f 
p dc p-apn-8'-oarolenol sont dissouff dans la 
Glutton obtenue d'huilr dc coprah. Une solution 
aqucu^e fiepatdc dc 110 g dr ftfbtme du type A 
(.300 bloom) <lann 23G p d'eau A 50 °C est pn-parw. 
SO g dc *ucre inverti ct <K) ft d'eau sont njuutAft a b 
^lution de f/datinc. En?uitc, lo solution d T lmiie 
dr roprah pre.parvc ci-dwsus est emuwifi^C daw b 
solution nqueusc nvrc un homo^nni*cuf. L'6mu.- 
r^ultaute v*t cusuitc aspirec A U P<?"ipe a 
t raver, une tele d« fiidrur dr rcllux plac6 A 12 cm 
au-i^u* de b .urf^ dc 16 litre. J'huile de riem 
.naintonu; A 21 "C. Lorf-q^e I'o^nition dc pulvw- 
tl^U<m a Our co^Jpfctee pnur former une pate do 
pedes .bn« rhuilf >k: ricin, b temperature de la 
nlte e«t abai-^e A 10 *C avec dc U place wrchc. 
Au bnut dc wpntc minutes 2* »»^ R d ^ lco ° l £ * ll, > r * 
liqur anhvdn; poi.1 ajoutc^ tout en agitent pour 
d.'-*hvdrnter le5 prrles. pcrle^ f^ont nltrcw. de 
Talcool frais est ajvutr ct les pcrU* ^out filirto* A 
nnuvciui. L'? pcrlef. sont muintenue? A la tcmptrrature 
ambianir pendant une heure put. ncnl sexbee* 

" V, ?xJmp/V •*>• - 1^ precede Jc IVxempk 4 c*t .mii; 
en «euvre A l r cxccpiwn du fait que b solution d huilc 
dc roprah est obtenue *n partant dc 11 1 d* cia-p- 
caror^c. de CO « d'huilr de coprah, de 0.1 * d hy- 
drvxy-aoi^ie butylce ct dc 1.1 p d'hydro^-toluenc 
butylc. I** cotidilhm* dc tni-e en ceuvrc du proe'Hi6 
rl b composition de b solution, aqueusc utdi^c 
imnr farmer iVrmd-uon sunt idmtiqurs a cello* 

de rcvmplcr . , 

11 ,.< T bicn enlrndu t T uVn ce qu» coneernc u* 
applications llu-ra^ubquc* cl lc mode de p^obgie 
medicament, ceu-i d6prndi ? «t entiercmpt 
du medicament utiUV, pour la preparation dc* p*rt«". 

I /invent umi a p*mr objet : 
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. I. A litre de medicament* acuveau* ; 
A D*8 ^ompOTititmu CCfilcssnt dr.« substances win- 
*ibles k Vcxydnlitm carocten«£es par Irs points 

1 ft EUw pr/'prrttrnt pous !.-( forme phypirpie 
de ptrLcs ayani d^fl dimensions moyennrs de parti- 
culcfl cw~spond3at 5 dc» ouverturen dc tnmin 
client de 16 & 32 rnaHlcs par cm et coroprennnt un** 
eubsissce fwrnsibl'* a foxydatjon, unc glinttnc Ju 
type A, du BUCTi? invcrti ea totaiitf , un anti-oxydnnt 
h)*drc5cluble et acceptable pharmaccutiqucnieru 
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ft un anU'OxyoAnt u'ponolubic acceptable pharma" 
ccutlqucment; 

2° Ellra coiEpreniirnt ua ester de. vitaminc A uu 
un car&olde, une. gelatine du type A, du flucre 
lavcrli cn toTaIit£, un anli-oxydont a barn* dc bi sniff U- 
ct art artti-oxydan t hydroxy-nromatiqu? butylv. 

Soci&6 ditt- : 
F. HOFFMANN-LA ROCHE & CIE, 
Soorrx Awo.vtmt. 

Par froruJ(tti<>n : 
£ricnno Coulomd 
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Documents PUHcrptiblcp de porter attemte a la 
nouveautl du rac'dicnmeM : 

— Chemical ZentrolbUxlt , 1963, p. 22832, vol. 134, 
cite : brevet indicn, n° 62.990. 
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Medicinal product based on compositions 
containing oxidation- sensitive substances 

The invention relates to a medicinal product 
based on compositions containing oxidation-sensitive 
substances and being, for example, in the form of 
pearls . 

In particular, the medicinal product is 
prepared from an emulsion of an oxidation-sensitive 
substance in water, this emulsion is formed into 
droplets and the droplets are introduced into a plant 
oil in order to form gelatin pearls in which the 
oxidation-sensitive substance is contained. 

In order to obtain pearls containing oxidation- 
sensitive . substances, the process comprises the 
following phases: 

1) formation of an aqueous emulsion 
containing, dispersed therein, an oxidation-sensitive 
substance and gelatin; 

2) formation of separate droplets of this 
emulsion entirely above the surface of a plant oil; 

3) possibility of these droplets falling 
through an inert atmosphere into this plant oil which 
is kept at a temperature of between about 15 and about 
25°C; 

4) cooling of the plant oil containing the 
droplets to a temperature of between about 0 and about 
15°C; 

5) dehydration of the gelatin pearls formed 
by the process. 

Among the oxidation-sensitive substances which 
can be used to implement the invention, liposoluble 
materials with vitamin activity and carotenoids are 
preferred. The expression "liposoluble material with 
vitamin activity" comprises an oil containing vitamins, 
provitamins and pure or substantially pure vitamins, 
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both of natural and synthetic vitamins, or chemical 
derivatives of these materials, raw materials 
containing these substances and mixtures thereof. The 
invention applies in particular to the preparation of 
free- flowing powders containing materials with 
vitamin A activity, more particularly vitamin A 
palmitate, although it should be understood that the 
invention also encompasses the preparation of pearls 
containing any liposoluble material with vitamin 
activity, for example vitamins D, E and K, carotene and 
similar materials or mixtures of these materials, when 
they are prepared according to a process which will be 
described. The invention also relates to pearls having 
the composition described below. 

The gelatin used in the process according to 
the invention is preferably gelatin known under the 
name "type A" gelatin. Type A gelatin is a gelatin 
prepared from animal hides and/or bones which have 
undergone a pretreatment with acid before extraction of 
the gelatin with hot water. Type A gelatin has an 
isoelectric point corresponding to a pH of from about 
7.0 to about 8.3. It has also proven to be convenient 
to use a high-bloom type A gelatin, i.e. a gelatin with 
a force of between about 100 and about 3 00 bloom, 
preferably between about 2 00 and about 3 00 bloom. 

In addition, it has proven to be convenient to 
use a sugar for the formation of the emulsion, 
preferably a total invert sugar, for example a mixture 
of about 50% d-fructose and 50% d-glucose. 

The emulsion also preferably contains a 
pharmaceutically acceptable water-soluble antioxidant 
and a pharmaceutically acceptable liposoluble 
antioxidant. The water-soluble antioxidant is 
preferably sodium metabisulphite , although other 
antioxidants can be used, such as sodium bisulphite, 
sodium formaldehyde sulphoxalate , ascorbic acid, 
isoascorbic acid, etc. 

The liposoluble antioxidants are, suitably, one 
or more of the following products: 
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butylated hydroxyanisole (2 , 6-di-t-butyl-4-methoxy- ■ 
phenol), butylated hydroxy toluene (2 , 6-di-t-butyl- 
4-methylphenol) , mixed tocopherols, propyl gallate and 
similar products, preference being given to butylated 
hydroxyanisole and/or to butylated hydroxy toluene . 

The percentages indicated in the specification 
are percentages by weight. 

The amounts of the above ingredients used to 
form the emulsion are not critical factors, although 
about 10 to 40% of an oxidation-sensitive substance, 
from about 40% to about 60% of type A gelatin, from 
about 10% to about 3 0% of total invert sugar, from 
about 0.5 to about 4% of a water-soluble antioxidant 
and from about 1% to about 6% of a liposoluble 
antioxidant are generally used. The amount of substance 
with vitamin activity used depends on the desired 
composition. The amount of substance with vitamin A 
activity normally used is sufficient to produce pearls 
containing from about 2 00,000 to about 650,000 I.U. per 
gram, preferably from about 500,000 to about 
600,000 I.U. per gram, based on the total weight of the 
pearls . 

The amount of water used to form the emulsion 
should be sufficient to produce an emulsion which has a 
viscosity of between about 240 and about 340 cps . In 
general, between about 40% and about 7 5% water is used, 
based on the total weight of the emulsion. 

The dimensions of the oil particles dispersed 
in the emulsion are suitably maintained between about 
0.5 and about 10 microns with occasional exceptions. 

The preparation of the emulsion containing the 
oxidation-sensitive substance can be carried out by 
known processes. An example of a process which has 
proven to be satisfactory is given below: the gelatin 
is dissolved in the water with moderate heating, and 
the oxidation-sensitive substance is then dispersed or 
emulsified in the gelatin solution. The sugar, along 
with all of the adjuvants, can be introduced into the 
mixture either before or after the addition of the 
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oxidation- sensitive substance. The mixture is stirred 
until a uniform dispersion is obtained and, if 
necessary, by passing the mixture through a 
homogenizer . 

Additional ingredients comprising emulsifiers 
such as lecithin, diluents and solubilizing agents, 
such as sesame oil, groundnut oil, cottonseed oil and 
similar oils, agents which impart an odour, dyes and 
other adjuvants conventionally used in pharmaceutical 
preparations can optionally be incorporated into the 
emulsion according to the invention. 

The plant oil used to catch the droplets of the 
emulsion is preferably castor oil, although other plant 
oils, such as corn seed oil, soybean oil or sesame oil, 
can be used, although these are not as desirable as 
castor oil. 

The introduction of droplets of the emulsion 
containing the vitamin into the plant oil is carried 
out by ejecting the emulsion from a nozzle which is 
mobile or fixed on a fixed bed of plant oil at 
intervals spaced such that the droplets do not 
coalesce. According to one variant, the plant oil is in 
the form of a mobile layer, i.e. it is stirred under a 
fixed nozzle adjusted to allow the droplets to fall at 
a rate such that the droplets do not coalesce in the 
plant oil. The plant oil should be maintained at a 
temperature of between about 15° and 25°C, preferably 
between 18° and about 22°C, in order to obtain 
symmetrical spheres of substantially constant diameter 
which do not break during stirring. The specific 
process for introducing the droplets of the emulsion 
into the plant oil is not a critical factor, except for 
the fact that it is necessary, for the invention, for 
the droplets to be formed in the air or in another 
substantially inert atmosphere before penetrating into 
the plant oil. 

The plant oil containing the pearls is then 
cooled to a temperature of between about 0° and about 
15°C, preferably to about 5°C, for a period of between 
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about five minutes and about sixteen hours in order td 
complete the gelation. 

When the pearls or granules have been gelled by- 
cooling, they can be extracted from the mineral or 
plant oil, in which they are in suspension, by 
filtration, centrif ugation or by other appropriate 
means. The residual oil can be extracted by washing the 
surface of the granules with a suitable solvent, 
preferably a lower alkanol such as ethanol, 
isopropanol, butanol, etc. The small pearls can then be 
dried under an atmosphere of suitably low humidity. The 
pearls obtained by this process are essentially dry and 
free of oil. It is desirable for this drying process to 
be carried out, at least partially, by means of liquids 
suitable for extraction of water, such as lower 
alkanols, but for it to be carried out at a rate such 
that no tension remains in the pearls. These liquids 
also have a tendency to harden the pearls and can be 
added to the cooled oil suspension of the pearls in 
order to facilitate the "fixing" of the pearls and also 
to facilitate their filtration. 

If the pearls are dried too quickly, they have 
a tendency to become hardened and cracking and 
fragmentation will often be produced. A person skilled 
in the art can readily determine an appropriate drying 
rate such that the finished product has good mechanical 
strength. This is particularly important when large 
amounts of the product are intended to be conveyed or 
stored. Friction and pressure are liable to abrade and 
crush the particles and consequently damage the vitamin 
constituents. One characteristic of the invention lies 
in the fact that the pearls containing the vitamin 
compounds dispersed in these pearls have ample 
mechanical strength, despite their high vitamin 
content . 

The pearls prepared by the process according to 
the invention adopt an almost entirely spheroid shape 
with entirely uniform dimensions corresponding to an 
aperture size from about 8 to about 4 0 mesh per cm, and 
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generally from about 16 to about 3 2 mesh per cm. The 
pearls formed from the droplets of the emulsion have 
approximately the same particle sizes as the droplets, 
although some reduction can take place. The pearls are 
particularly resistant to crushing and are entirely 
stable on storage. 

It is normally desirable to implement the 
invention in order, if possible, to use substances 
which are at least of pharmaceutical value. 

Example 1. - 25.1 kg of a type A gelatin 
(grains corresponding to an aperture of from 1 to 
8 mesh per cm; 3 00 bloom) are rapidly added, with 
stirring, to 58.5 litres of distilled water maintained 
at a temperature of 4 0°C. The temperature of the 
mixture is raised quickly to 55°C and is maintained at 
this value until the solution is complete. 

Next, a mixture of 11.75 kg of total invert 
sugar and 6.45 kg of distilled water, heated to between 
55 and 60 °C, is added and the solution is mixed at high 
speed for about ten minutes. The gelatin solution is 
stirred and a mixture of an antioxidant containing 
vitamin A and prepared by mixing together 16.65 kg of 
vitamin A palmitate, 1 . 5 kg of butylated hydroxy - 
toluene and 0 . 5 kg of butylated hydroxyanisole at a 
temperature of about 60°C, is added to the solution, 
with mixing. A mixture of 2 kg of sodium meta- 
bisulphite and 5.0 litres of distilled water is then 
added. The viscosity of the emulsion is then adjusted 
to 290 ± 20 cps by adding distilled water and measuring 
the viscosity with a viscometer. The emulsion is then 
drawn by pump through a nozzle head about 12 cm above 
the surface of 240 litres of castor oil, which contain 
0.2% butylated hydroxytoluene and which is maintained 
at a temperature of 21°C ±2°C. When the spraying 
operation has been completed to form a paste of pearls 
in the castor oil, the temperature of the paste is 
lowered to 10 °C and is maintained at this temperature 
for about thirty minutes. Next, 800 litres of anhydrous 
ethanol are added to the paste, with stirring, to 
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dehydrate the pearls. The mixture is then centrifuged 
and 300 litres of ethanol are added to the centrifuged 
pearls. The alcohol is then extracted by centrif ugation 
and the pearls are dried for one hour at room 
temperature, and then at 35°C until dry. 

Example 2 . The process of Example 1 is 
repeated, except for the fact that vitamin A acetate is 
used and the pearls are dehydrated and washed with 
isopropanol . 

Example 3 . The process of Example 1 is 
repeated, except for the fact that vitamin E is used 
and the plant oil is sesame oil instead of castor oil. 

Example 4. - 0.3 g of butylated hydroxyanisole 
and 3.0 g of butylated hydroxytoluene are dissolved in 
20 g of coconut oil at 150°C. Next, 30 g of p-apo- 
8'-carotenal are dissolved in the coconut oil solution 
obtained. A separate aqueous solution of 110 g of 
type A gelatin (300 bloom) in 236 g of water at 50°C is 
prepared. 50 g of invert sugar and 40 g of water are 
added to the gelatin solution. Next, the coconut oil 
solution prepared above is emulsified in the aqueous 
solution with a homogenizer. The resulting emulsion is 
then drawn by pump through a reflux nozzle head placed 
12 cm above the surface of 16 litres of castor oil 
maintained at 21°C. When the spraying operation has 
been completed to form a paste of pearls in the castor 
oil, the temperature of the paste is lowered to 10°C 
with dry ice. After 30 minutes, 24 litres of anhydrous 
ethanol are added, with stirring, to dehydrate the 
pearls. The pearls are filtered off, fresh alcohol is 
added and they are filtered off again. The pearls are 
maintained at room temperature for one hour and then 
dried under vacuum. 

Example 5. - The process of Example 4 is 
carried out, except for the fact that the coconut oil 
solution is obtained starting with 11 g of 
cis-P-carotene, 60 g of coconut oil, 0.1 g of butylated 
hydroxyanisole and 1.1 g of butylated hydroxytoluene. 
The conditions for carrying out the process and the 
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composition of the aqueous solution used to form the 
emulsion are identical to those of Example 4 . 

It is clearly understood that, as regards the 
therapeutic applications and the method for dosing the 
medicinal product, these depend entirely on the 
medicinal product used for the preparation of the 
pearls . 

SUMMARY 

The subject of the invention is: 
I- As novel medicinal products: 

Compositions containing oxidation- sensitive 
substances, characterized by the following points: 

1. They are in the physical form of pearls 
with average particle dimensions corresponding to 
aperture sizes ranging from 16 to 32 mesh per cm and 
comprising an oxidation-sensitive substance, a type A 
gelatin, total invert sugar, a pharmaceutically 
acceptable water-soluble antioxidant and a pharma- 
ceutically acceptable liposoluble antioxidant; 

2 . They comprise a vitamin A ester or a 
carotenoid, a type A gelatin, total invert sugar, a 
bisulphite-based antioxidant and a butylated hydroxy- 
aromatic antioxidant . 
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